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1. (Currently Amended) A gas discharge panel having (a) a plurality of cells 
arranged in a matrix, each cell being filled with a discharge gas which is enclosed between a 
feeing pair of substrates, and a plurality of barrier ribs interposed between the pair of substrates, 
and (b) plural pairs of display electrodes arranged on an inner surface of one of the substrates so 
as to extend in a row direction of the matrix across the cells, wherein image display is generated 
by a discharge fired between the plural pairs of display electrodes, each pair of display electrodes 
comprising: 

two bus lines* being parallel to each other and extending in the row direction of 

the matrix; 

one or mora inner protrusions, being arranged within each cell on an inner side of 
one or both of the bus lines so as to protrude toward an inner side of an opposite bus line; 

one or more outer protrusions, being arranged wi&in each cell so as to protrude 
from an outer side of one or both of the bus lines, at least a section of each of the inner and outer 
protrusions being positioned between two adjacent barrier Wuffiin ft* {mfrr ffltrfacfl of the 
mihRtrate arranged with tfaa plural yakfl of display electrodes is covered with an fnmilaftig laVCT. 
an area of fte insulating layer that co rresponds to a shortest discharge gap being composed of 
magnesium oxide and a r m ^^ng ara thereof befog composed of a material having a IflWff 
electron emis sion rate than magnesium oxide. 

2. (Original) The gas discharge panel of claim I , wherein a relation Pe = A x Pafti is 
satisfied in relation to the two bus lines, Pe being a pitch of either the inner or outer protrusions, 
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Ps being a pitch of the cells along the row direction of flic matrix, A being a positive value less 
than 1. and n being a natural number. 

3. (Original) The gas discharge panel of claim 1, wherein the bus lines are 
composed of a metal and the inner and outer protrusions are composed of a transparent electrode 
material. 

4. (Original) The gas discharge panel of claim 1, wherein the outer protrusions 
extend in a column direction of the matrix, a surfoce area of each of fee outer protrusions bang 
greater than a surface area of each of the inner protrusions- 

5. (Original) The gas discharge panel of claim 4, wherein a width of each of the 
outer protrusions along the row direction of the matrix is wider as a distance from the bus line 
increases* 

6. (Original) The gas discharge panel of claim 1, wherein a width of an end section 
of each of the inner protrusions along the row direction of the matrix is narrower than a base 
section thereof. 

7. (Original) The gas discharge panel of claim 1, wherein a shortest discharge gap 
between the plural pairs of display electrodes corresponds to a mnnmum discharge firing voltage 
or a voltage in a vicinity thereof as shown on a Paschen curve plotting a relationship between a 
Pd product and a discharge firing voltage, P being a pressure of die discharge gas and d being a 
discharge gap. 

8. (Cancelled) 
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9. (Currently Amended) The gas discharge panel of claim [[8]] 1, wherein d» 
material having a lower electron emission rale than magjoesium oxide is aluminum oxide. 

10. (Previously Presented) The gas discharge panel of claim 1, wherein the inner 
protrusions are provided on each of (he two bus lines, the ends of the inner protrusions arranged 
on each of die bus lines being out of alignment along the row direction of the matrix, and the 
outer protrusions being arranged so that the discharge fired between the plural pairs of display 
electrodes expands from the inner protrusions to the outer protrusions. 

11. (Currently Amended) The gas discharge panel of claim [[10]] 24, wherein a 
relation Pe- AxPs/n is satisfied in relation to the two bus lines, Pe being a pitch of either the 
inner or outer protrusions, Ps being a pitch of the cells along the row direction of the matrix, A 
being a positive value less than 1, and n being a natural number. 

12. (Currently Amended) The gas discharge panel of claim [[10]] 5i wherein the 
inner protrusions have squared ends along the row direction of the matrix, the squared ends of 
any two closest facing tnn«r protrusions being out of alignment such that a width in the row 
direction of the matrix of a section offhe squared ends that face each other is 10 fim or less 

13. (Currently Amended) The gas discharge panel of claim [[10]] £4, wherein the 
inner protrusions have tapered ends along the row direction of the matrix, die tapered ends of any 
two closest facing inner protrusions being out of alignment by 10 \xm or more along the tow 
direction of the matrix. 
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14. (Currently Amended) The gas discharge panel of claim [[10]] S£ wherein a 
plurality of barrier ribs are formed between (he pair of substrates along a column direction of the 
matrix, act least a section of the inner protrusions overlapping with the barrier riba. 

15. (Currently Amended) The gas discharge panel of claim [[10]] & wherein the 
outer protrusions extend in a column direction of the matrix, a surface area of each of the outer 
protrusions being greater than a surface area of each of the hmer protrusions. 

16. (Currently Amended) The gas discharge panel of claim [[10]] 54, wherein a 
width of each of the outer protrusions along the row direction of the matrix is wider as the 
distance from the bus Hne increases. 

17. (Currently Amended) The gas discharge panel of claim [[10]] 54, wherein a 
shape of the inner protrusions arranged on each of the bus lines is different 

18. (Currently Amended) The gas discharge panel of claim [[10]] 54, wherein a 
shortest discharge gap between the plural pairs of display electrodes corresponds to a min i mum 
discharge firing voltage or a voltage in a vicinity thereof as shown on a Paschen curve plotting a 
relationship between a Pd product and a discharge firing voltage, P being a pressure of the 
discharge gas and d being a discharge gap. 

19. (Currently Amended) The gas discharge panel of claim [[10]] 54. wherein the ' 
inner surface of the substrate arranged with the plural pairs of display electrodes is covered with 
an insnlating layer, an area of the insulating layer that corresponds to a shortest discharge gap 
being composed of magnesium oxide and a remaining area thereof being composed of a material 
having a lower electron emission rate than magnesium oxide. 
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20. (Original) The gas discharge panel of claim 19, wherein the material having a 
lower electron emission rate than magnesium oxide is aluminum oxide. 

21. (Previously Presented) A gas discharge panel having (a) a plurality of cells 
arranged in a matrix, each cell being filled with a discharge gas which is enclosed between a 
feeing pair of substrates and a plurality of barrier ribs interposed between the pair of substrates, 
and (b) plural pairs of display electrodes composed of a metal and arranged on an inner surface 
of one of the substrates so as to extend in arow direction of the maiiix> wherein image display is 
generated by a discharge fired between the plural pairs of display electrodes, each pair of display 
electrodes comprising: 

two bases, being parallel to each other and extending in die row direction of the 

matrix; and 

one or more inner protrusion^ being arranged within each cell on an inner side of 
each of the bases so as to protrude toward an inner side of an opposite base, the ends of the inner 
protrusions arranged on each of the bases being out of alignment along fee row direction of the 
matrix* 

22. (Original) The gas discharge panel of claim 21, wherein a relation Pe- A xPafa 
is satisfied w> relation to the two bus lines, Pe being a pitch of either the inner or outer 
protrusions, PS being a pitch of the cells along the row direction of the matrix, A being a positive 
value less than 1, and n being a natural number. 

23. (Original) The gas discharge panel of claim 21, wherein the hmer protrusions 
have squared ends along the row direction of the matrix, the squared ends of any two closest 
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feeing inner protrusions bring out of alignment such that a width in the row direction of the 
matrix of a section of the squared ends that face each other is 10 pm or leas. 

24. (Original) The gas discharge panel of claim 21, wherein the inner protrusions 
have tapered ends along the row direction of the matrix, the tapered ends of any two closest 
facing inner protrusions being out of alignment by 10 fan or more along the row direction of the 
matrix. 

25. (Original) The gas discharge panel of claim 21, wherein a plurality of barrier ribs , 
are formed between the pair of substrates along a column direction of the matrix, at least a 
section of the inner protrusions overlapping with die barrier ribs. 

26. (Original) The gas discharge panel of claim 21, wherein a shape of the inner 
protrusions arranged on each of the bases is different. 

27. (Original) The gas discharge panel of claim 21, wherein a shortest discharge gap 
between the plural pairs of display electrodes corresponds to a minimum discharge firing voltage 
or a voltage in a vicinity thereof as shown on a Paschen curve plotting a relationship between a 
Pd product and a discharge firing voltage, P being a pressure of the discharge gas and d being a 
discharge gap. 

28. (Previously Presented) A gas discharge panel having (a) a plurality of cells 
arranged in a mairix, each cell being filled with a discharge gas which is enclosed between a 
facing pair of substrates and a plurality of barrier ribs interposed between the pair of substrates, 
and (b) plural pairs of display electrodes arranged on an inner surftce of one of the substrates so 
as to extend in a row direction of the matrix, each pair of display electrodes comprising: 
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two bases, bring extended in a row direction of the matrix and having a enaky 
configuration, along the plural pairs of display electrodes. 

29. (Original) The gas discharge panel of claim 28, wherein a wavelength of each of 
the bases is out of alignment by half a wavelength. 

30. (Original) The gas discharge panel of claim 28, wherein the plural pairs of 
display electrodes are arranged so that a bus line part composed of metal and extending in a row 
direction of the matrix is connected electrically to each of the basse, 

31. (Original) The gas discharge panel of claim 30, wherein fee bases are composed 
of a transparent electrode material. 

32. (Original) The gas discharge panel of claim 28, wherein the bases are composed 
of a metal. 

33. (Previously Presented) A gas discharge panel having (a) a plurality of cells 
arranged in a matrix, each cell being filled with a discharge gas which is enclosed between a 
feeing pair of substrates and a plurality of barrier ribs interposed between the pair of substrates, 
and (b) plural pairs of display electrodes arranged on an inner eorfece of one of the substrates so 
as to extend in a row direction of the matrix, each pair of display electrodes comprising: 

two bus lines, being extended in a row direction of the matrix; and 

two bases, being connected electrically to and having a snaky configuration along 

the bus lines, at least a section of the bases being arranged so as to be separate between two 

adjacent barrier ribs. 



S2471.73(XWWCBJMKVH5«13 



PAGE 13/20 * RCVD AT 12/20/2005 7:37:25 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/25 ' DNIS:2738300 * CSID:714 427 7799 * DURATION (mm-ss):04-32 



714 427 7799 12/20/2005 4:37 PM PAGE 14/020 Fax Server 

Snell & Wilmer L.L.P. Orange County 



BEST AVAILABLE COPY 

52478-7500 

34-37. (Cancelled) 

38. (Currently Amended) A gas discharge device having plural pairs of electrodes 
arranged to fece a discharge space filled with a discharge gas wherein a voltage is applied to 
each of the electrodes so as to fire a discharge between the plural pairs of electrodes and generate 
illumination, each pair of electrodes comprising: 

two electrode bases, being extended in a same direction; 

one or more inner protrusions, being arranged on an inner side of one or both of 
fl» electrode bases so as to protrude toward as mner side of an opposite electrode base; 

one or more outer protrusions, being ananged so as to protrude torn an outer site 
of one or both of the electrode bases to enable a discharge between the inner protrusions to 
expand outward to the outer protrusions to provide increased iUummatton, wherejn, the ends of 
the inner protrusions arrangM ™ of the electrode baum mf> out of riifntnerrt, 

39-40. (Cancelled) 

41. (Currently Amended) The gas discharge panel of claim [[40)1 3JL wherein each 
pair of electrodes has two electrode bases that extend in a same direction and snake along the one 
or more pairs of electrodes, a wavelength of each, of the electrode bases being out of alignment 

42. (Previously Presented) The gas discharge panel of claim 3, wherein the bus fines 
are composed of diver. 

43. (Previously Presented) The gas discharge panel of Claim 10, wherein the outer 
protrosions are formed imitarily with &e bus line and the inner protrusions. 
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44. (Previously Presented) A gas discbarge panel having (a) a plurality of cells 
airanged in a matrix, each eel! being fitted with a discharge gas which is enclosed between a 
feeing pair of substrates, and a plurality of bander ribs interposed between the pair of substrates, 
and (b) plural pairs of display electrodes arranged on an inner surfece of one of the substrates so 
as to extend in a row direction of the matrix, wherein image display is generated by a discharge 
fired between the plural pairs of display electrodes, each pair of display electrodes comprising: 

two bus lines, being parallel to each other and extending in the row direction of 

the matrix; 

one or more inner protrusions, being arranged within each cell on an inner side of 
one or both, of the bus lines so as to protrude toward an inner side ofan opposite bus line; and 

one or more outer ptotraskms, being arranged within each cell so as to protrude 
ftom an outer side of one or both of the bos tines, at least a section of each of the inner and outer 
protrusions being positioned between two adjacent bawier ribs, wherein me inner surface of fee 
substrate arranged with the plural pain of display electrodes is covered with an insulating layer, 
an area of me insulating layer that corresponds to a shortest discharge gap being composed of 
magnesium oxide and a remaining area thereof being composed of a material having a tower 
electron emission rate than magnesium oxide. 

45. (Previously Presented) A gas discharge panel having (a) a plurality of cells 
arranged in a matrix, each cell being filled with a discharge gas which is enclosed between a 
facing pair of substrates, and a plurality of barrier ribs interposed between the pair of substrates, 
and (b) plural pairs of display electrodes arranged on an inner surface of one of the substrates so 
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as to extend in a row direction of the matrix, wherein image display is generated by a discharge 
fired between the phiral pairs of display electrodes, each pair of display electrodes comprising: 

two bus lines, bring parallel to each other and extending in the tow direction of 

fiie matrix; 

one or more inner protrusions, being arranged within each cell on an inner side of 
one or both of the bus lines so aa to protrude toward an inner side of an opposite bus line; and 

one or more outer protrusions, being arranged within each cell so as to protmde 
&om an outer side of one or both of the bus lines, at least a sectkni of each of the inner and outer 
protrusions being positioned between two adjacent barrier ribs, wherein the inner protrusions are 
provided on each of the two bus lines, (he ends of the inner protrusions arranged on each of the 
bus lines being out of alignment along file row direction of the matrix, and the outer protrusions 
being arranged so that the discharge fired between the plural pairs of display electrodes expands 
from the inner protrusions to the outer protrusions. 

46. • (Previously Presented) A gas discharge device having one or more pairs of 
electrodes arranged to lace a discharge space filled with a discharge gas, wherein a voltage is 
applied to each of the electrodes so as to fire a discharge between the one or more pairs of 
electrodes and generate illumination, each pair of electrodes comprising: 
two electrode bases, being extended in a same direction; 

one or more inner protrusions, being arranged on an inner side of one or both of 
the electrode bases so as to protrude toward an inner side of an opposite electrode base; and 

one or more outer protrusions, being arranged so as to protrude from an outer side 
of one or both of the electrode bases to enable a discharge between the inner protrusions to 
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expand outward to the outer protrusions to provide increased ilhimmatian, wherein each pair of 
electrodes has two electrode bases mat extend in a same direction and snake along the one or 
more pairs of electrodes. 

47. (Previously Presented) A gas discharge device having one or more pairs of 
electrodes arranged to feee a discharge space filled with a discharge gas, wherein a voltage is 
applied to each of the electrodes so as to fire a discharge between the one or more pairs of 
electrodes and generate illumination, each pair of electrodes comprising: 

two electrode bases, being extended in a same direction; 

one or more inner protrusions, being arranged on an inner side of one or both of 
the electrode bases so as to protrude toward an inner side of an opposite electrode base; and 

one or more outer protrusions, being arranged so as to protrude fern an outer side 
of one or both of the electrode bases to enable a discharge between the inner protrusions to 
expand outward to the outer protrusions to provide increased fflunnnstion, wherein the ends of 
the inner protrusions arranged on each of the electrode bases are out of alignment 

48. (Previously Presented) The gaa discharge panel of claim 47, wherein each pair of 
electrodes has two electrode bases that extend in a same direction and snake along the one or 
more pairs of electrodes, a wavelength of each of the electrode bases being out of n rigim e nt 

49-53. (Cancelled) 

54. (New) A gas discharge panel having (a) a plurality of cells arranged in a matrix, 
each cell being filled with a discharge gas which is enclosed between a racing pair of substrates, 
and a plurality of barrier ribs interposed between too pair of substrates, and (b) plural pairs of 
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display electrodes arranged on an inner surface of one of the substrates so as to extend in a row 
direction of this matrix across the cells, wherein image display is generated by a discharge fired 
between the plural pairs of display electrodes, each pair of display electrodes comprising: 

two bus Tfri"T , being parallel to each other and extending in the row direction of 

the matrix; 

one or more inner protrusions, being arranged within each cell on an inner side of one or 
both of the bus lines so as to protrude toward an inner side of an opposite bus line; 

one or more outer protrusions, being arranged within each cell so as to protrude flom an 
outer side of one or both of the bus lines, at least a section of each of the inner and outer 
protrusions being positioned between two adjacent barrier ribs, wherein the inner protrusions are 
provided on each of the two bus lines, the ends of the inner protrusions arranged on each of the 
bus lines being out of alignment along the row direction of the matrix, and the outer protrusions 
being arranged so mat the discharge fired between the plural pairs of display electrodes expands 
from the inner protrusions to the outer protruaonB. 
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55. (New) A gas discharge device having plural pairs of electrodes arranged to fece a 
discharge space filled with a discharge gas wherein a voltage is applied to each of the electrodes 
so as to fire a discharge between the plural pairs of electrodes and generate illuminatiotu each 
pair of electrodes comprising: 

two electrode bases, being extended in a, same direction; 

one or more inner protrusions, being arranged on an inner side of one or both of 
the electrode bases so as to protrude toward an inner side of an opposite electrode base; and 

one or more outer precisions, being arranged so as to protrude from an outer side 
of one or both of the electrode bases to enable a discharge between the timer protrusions to 
expand outward to the outer protrusions to provide increased illumination, wherein each pair of 
electrodes has two electrode bases that extend in a same direction and snake along the one or 
more pairs of electrodes. 
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